Introduction
In the last decade, treatment of intracranial aneurysms with detachable coils has become common practice, especially in patients who have surgically high risk aneurysms or who are in poor medical condition. In the application of these coils, technical complications may occur: coils may be malpositioned,dislocated or even fracture and prompt retrieval is usually indicated. From November 1994 to July 1999, 254 intracranial aneurysms in 212 patients were treated with GDC in our institution. In this report we describe our experience with retrieval of coils or coil fragments from intracranial vessels in seven patients.
placed inside the aneurysm with satisfactory occlusion. After detachment of the second coil the microcatheter was pulled out of the aneurysm. However, the tip of the microcatheter partially dislodged the already detached coil into the upper basilar artery. A loop of this coil was grasped with a Lasso retriever and pulled out. In a second embolisation procedure after 12 days the remaining part of the aneurysm was successfully occluded.
Case 3
A 61 year old female presented with right sided ophthalmoplegia. Cerebral angiography demonstrated a large carotid cavernous aneurysm on the right side and an additional large carotid ophthalmic aneurysm on the left side. It was decided to treat both aneurysms with GDC.
The symptomatic right aneurysm was treated first. The neck of this aneurysm was difficult to discern on angiography but the first coil was detached into the assumption that it was inside the aneurysm. After placement of the second coil,impaired flow in the carotid artery made it obvious that both coils were partially in the carotid artery itself and that the aneurysm had no neck at all. The second coil was not yet detached and could be retrieved. The first coil could be grasped with a Lasso retriever and removed. In two later sessions, the ophthalmic aneurysm at the left side was successfully packed with GDC and the aneurysm of the right carotid artery was treated by carotid artery occlusion with detachable balloons.
Case 4

252
A 53 year old female had bled from a large basilar tip aneurysm. During GDC embolisation the eighth coil could not be completely delivered into the aneurysm. Withdrawal of the coil resulted in unraveling and the coil eventually fractured. The loose proximal end of the coil in the basilar artery could be caught with a Lasso retriever and the fractured coil was removed. A small neck remnant remained.
Case 5
A 58-year-old female who had suffered a SAH from an anterior communicating artery aneurysm was treated by surgical clipping.
Cerebral angiography had revealed an additional small aneurysm in the cavernous part of the right carotid artery. After clinical recovery this small cavernous aneurysm was treated with GDC.
Insertion of the second coil caused the first already detached coil to be dislodged into the carotid artery. After withdrawal of the second coil the first coil could be grasped with the Lasso retriever and successfully retrieved. The aneurysm was left untreated.
Case 6
A 46-year-old female with an aneurysm on the posterior communicating artery was successfully treated endovascularly with coils. In the same session an associated cavernous aneurysm at the right side was treated with GDC. After detachment, subtle manipulation of the micro catheter dislodged this coil in the parent artery. A lasso retriever was unable to negotiate the bend in the tortuous petrous and cavernous segments of the carotid artery. In a further attempt, the lasso loop was after loaded over a 0.018 inch guidewire and both the guidewire and lasso were inserted through the guiding catheter.
The tip of the guidewire was manoeuvred in the vicinity of the dislodged coil and in a monorail fashion we were able to advance the lasso retriever to the dislodged coil which was successfully removed. In a later session, the aneurysm was treated with GDC, without complications.
Case 7
A 55-year-old female was treated with GDC for an additional para-ophthalmic carotid aneurysm. After detachment of the first coil, we were uncertain about the position of one of the loops. A balloon positioned in front of the aneurysmal neck confirmed the location of the loop being outside the aneurysm in the carotid artery. The already released coil on control angiography proved to bulge through the wide neck into the carotid artery despite utilization of a supporting balloon.
We retrieved this coil by means of the monorail technique because the lasso retriever failed to reach the supraclinoid segment of the carotid artery (figures lA -5). No complica- 
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tions occurred. A second session was successful and angiography after six months showed complete obliteration of the aneurysm (see figure) .
Discussion
Endovascular treatment of cerebral aneurysms with GDC has proved to be a safe and effective alternative to surgical clipping 1.16. Although these coils are designed only to be (electrolytically) detached after a satisfactory position is obtained, detached coils may still prove to be misplaced due to misjudgement. Moreover, correctly positioned coils can be dislodged into the parent artery by insertion of subsequent coils or manipulation of the microcatheter. Undetached coils can even fracture upon withdrawal, usually due to friction in the system, resulting in a loose end of the coil extending down from the aneurysm into the parent artery. Complications like these cause an undesirable situation to the patient due to the risk of thrombo-embolic complications and immediate retrieval of the dislocated or fractured coil is indicated 17,18 . In a series of 254 aneurysms in 212 patients treated with GDC we had to retrieve a malpositioned,dislodged or fractured coil in seven cases. In all seven patients it was possible to retrieve the coils from the parent artery without complications. Wrong positioning of the coils due to malposition and maljudgement or underestimation of the width of the neck occurred in two patients (cases 3 and 7, early in our series). These incidents should be minimized with increasing experience in the endovascular treatment of cerebral aneurysms. Dislodgement of an already detached coil by a subsequent coil or manipulation of the microcatheter occurred in three patients (cases 2, 5 and 6) . All of these three patients had wide necked aneurysms and the difficulty in treating these aneurysms is well known. The use of a temporary protecting balloon to cover the wide neck during coil delivery can overcome this problem, but this so-called remodelling technique increases the risk of the treatment. Fracture of the coil due to friction in the microcatheter occurred in two cases (cases 1 and 4). We have not faced this problem since the introduction of the newest generation braided and coated microcatheters.
Percutaneous 21. In all of our seven cases we used the Lasso catheter to retrieve the coils. The Lasso catheter consists of a catheter with an indwelling push able wire connected on the distal end of the catheter. Just by pushing the wire out a loop is formed and when retracting, the wire or foreign body will be caught,making it possible to retrieve the whole assembly within the 6 French guiding catheter. In five of our patients we were able to advance the lasso catheter into the vicinity of the coils. In the other two patients, however, we failed to reach the coils with the lasso catheter due to tortuosity of the intracranial vessels. In a second attempt we managed to reach the coils by advancing the lasso catheter over a 0.018 inch guide wire in a monorail fashion.
In case of malpositioning with protrusion in the parent artery, it was quite easy to catch a loop, but in case of unraveled, stretched and fractured coils retrieval presented great difficulties. The stretched portion of the coil is hardly visible on fluoroscopy and starting the retrieval at the stretched portion of the coil only made the coil unravel further. It is therefore advisable to try to capture the nonstretched portion of the coil close to the aneurysm. A major concern of any retrieval system is the ease with which it can be manoeuvred into position. All systems are characterized by moderate difficulty in negotiating tortuous and small vessels. Minimizing the diameter and increasing the flexibility of the micro retrieval system are likely to compromise the ability to open and close its loop. Future technical improvements will hopefully overcome these conflicting qualities.
We conclude that every neurointerventionist involved in coil embolisations of cerebral anerysms should be prepared for the possibility of retrieval of malpositioned, dislodged or fractured coils as described in this paper. Microretrievers are commercially available from several manufacturers but can also be handmade by tightening the tip of a 0.010 inch guidewire on the tip of a 0.018 microcatheter with a 00000 suture forming a loop (for example a Dasher 10 guidewire and a Turbotracker microcatheter 
